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-^-v : 1/E 



1 1 

^^(Dai^m.m<Dimi}^ A . 7X 1 0-2;im-^m±S.oajlt^<7)^»i|'i56^1 3 G H z J^l. 

T<7)or^?gtft^^^^eT'feo-c, 3. 1 X 1 o-Vni-'J':xT(7)^femr^Pi-ao5 3 0 s 

ttiifi^fiit^^iiffi 1 mm/ s x-mLfz^—<Dm'tmwMmmmm§>imm^mii 
m^m 3 1 

-(D^Wi^^i^-t^^mt^ Wi^^f&ir^^m^xox^t^^fifzmts^(Dmm^n^'^ 
hK^mtziiit}^(omm<7)M^T()^h^—(Ditmm^MM.Kx^xK^^Kfziimi'^^i 



miE# 2004-3097487 



mm 2003-335207 



^-v : 1/ 



[0 0 0 u 

10 0 0 21 

(1) (OCT) 

V^^mM\^t^itT^h^Vy y (Optical Coherenc 
e Tomography;OCT) {±. ^#:0^M)5#0»fS<t^:^+// mmm(D^M 

m^.^'e*ffl'fb$ttTV>;S>OCTl±, OCDR (Optical Coherence 
Domain Refctometor y) - O CT tm^fi^^n&OM^^'Z^mtir^m 
^^mx$)^o WmmM^^-^-'WtL^j:\^^OFDR (Optical Frequ 

ency Domain Reflectometry) - 0 C T fciq^ff tLS^$^l5*«, fti5 

10 0 0 3] 

(2) OCDR-OCT 

0CDR-0OT<^il!l^iia{±. mi <^XdK^^ (^#) Hzm^it2^m^L't(D 

i|i]^^2 <7)Altfi«^f^^^ 1 (D^mzMVXM^ir^ ^ i: J: «3 . ^3^- 1 oraoifmft 
^ H->fe7c1t =^ # i t T&^-e ^ S o 
[0 0 0 4] 

®8{i. OCDR-OCT^gomm&S-eabi^o IH 8 t^^-t J: ^ tc, 5 i: LTfiii 
. • ^-f ^- K (SLD) ^i^^v^ibtL, ■e'^SJcffi^ti-^^ '^^i^ 

U tJ' 7 lliotT'^^S^tLyim, ^^mtl9 t'Ait-t^o S LDtitgtg^^i^ >;Vilii7&*~ 

2 0 nmhj£v^fc*. l^:^ mfc®v> (^x.{f> 

8 5 0 nm. iSiftilii2 0 nmOS L D jfe<0 3 H - >' hftti. 1 5 /^m-CibSo ) o 

^9 Offi^J{i#RS^ 1 0 i:#-t^ 1 1 (D%^Mi}^-WiLfzji^ 1 4 <D^X'^ m 9 (^# 1 

•To ClOnfc- v> h^^at5^1 5<^)^tt*#Mjfe^ 9- 8(7)&g:6»e>, -g-^^fc 1 1 <^3fc 
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2/ 



[0 0 0 5] 

(3) iitm^^m^\^'-i^y h=fi^m (ofdr-oct) 

^M\Z^\^--7-^if2 1 fcCCDl 6*@egL> #«5 V- 8 ^g^Lfct ^ T-mtJ 

^^fe^itn li- W > hT?^^ (Optical Frequency Domain Re 
flectometry; . O F D R - O C T ^) $ ttT :& 

E2) o 

[0 0 0 6] 

OFDR-OCTOJ^.S{imT(^id>5:'fci7)tr$);5)o ^"f, ^:gi'*5l&L^cSII^^ 1 8 

^^m\<owm \ 7^3,TO-r^-:^^ #Bs^^7-8^^®i*fiit:5^:frifi]i'MitTCCD 

(gilt's: m^T'. 0 t^m%l 1 ^r^?feUTCCD 1 6 ll®±tw*gffe$-ti:^o 

^CCD 1 6M±t;(i> mi 1<7)J:^:&7'J >v (^P^e«J'&T^«=fil) 2 2 Ti^l^^i" ( 

Ymtm^%<r>^^i5\p\<D^m.-^. yimtm'^%(om^i^<o^m.-to ) » .^tcccDi e 

9 i: y' tt:fr|6]l-0.%L*^-f S— oOv'U > KU *;VV>X2 0 iZX^X^t>i^^o 

0 F D R - 0 C T-e{i#HBjfe^ 9-8 OSlj;6^^^^/::«e)SlJ^B#FB^:e»«® < . 150ms 
e cgE<7)®^FHmill<^f^*>^^$tfCV^;g>o L;&-L^**e>> Cio:^iilct4, JlJlT^^i^ 

[0 0 0 7] 

^Lxnmmm-r^<7)x^ KM'm(Dm^-b'7Kw--^\^ (y' mio\^) izMvxMMi-mt-r 

[0 0 0 8] 

(53^.^,2) m^ii\^<r>m^mm^^^^^ m^nm;±6. omm) o 
HLmti^ (1) x-^x-hfi^ (^#it:fcsit2't'tciam<o^t^iSo ) o 

[0 0 0 9] 

mi] 

[0 0 1 01 

OFDR-OCT-C{±. f amWi^MiifJPl 0<C CD<^tf^-t;H!lS>jr'K^ 

. \£^^}vmmi)ii 3. 3 Mm<7)ccDim^^fz^^^ ^ (1) x^mn^fi^m^w^m 

y y ^ 7 -C^#J$ ttf^^O-fi-^^ 1 0 tmmit l l <Ditm&(Dm (optical pa 
th difference;OPD) Tb^:k^ < * «3 . ^<r>fzib^ 7 V :/v^a»i**CCD 

ffiiE#2 004-3097487 
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3/ 



[0 0 1 1 1 

:&v^OCDR-OCTT-*oT^. ^ft^M^ J; ^ ^t!cSL<7? «i)Sy^lEH^^~^® "b 
t::^>S^tt;5>o L;6»Ls (±6. 0mm) f^JS-W^-O P D^-'^l^'S:^ J: 

v>o sn-^. oFDR-ocT-eti. w\^(7)fzzri,z^m±^ y - s (Di^Lm^m&i^'c . urn- 

hi^^£^nK. #!ljfe5 7-8 0'|3:«(7)fl^irttlmm^E<^J»JS**ll*^^So tJ&oT 
OFDR-OCTt:: i ^zlO^-eii. * /cC/tCftm'>5:#M*5 9-8 co^M^ 

t>^-h^-SL^m'^£^ . M^^mifim.W^z-^J:^o OCDR-OCTt?abo-C^>, ilij^.i; 

10 0 12] 

mff'XWi 1 1 6 - 5 3 6 1 6 ^<2:m 

imw:icm2} s^mw-e-e 1 5 7 8-^4^^ 

alUnited states P. a tent 4,896,325 
mi^Wf^Xm. 1 1 ISft31*& OPTRONICS (2002) N07, 179 

mmW:ScWi2] ^mmn. ^^SCm ;Proceeding of 2 

3rd Meeting on Lightave Sensing Techno 
logy, p 3 9) 

\W^^'X1^ 3] Handbook of Optical Coherence 
Tomography (edited by Brett E. Bouma, Gu 
illermo J. Tearney) 

(#^#it^m4 1 fCffit/a :^71^> ^11 P1362 
[0 0 131 

mSilO^-C- OCDR-OCT o^ffl'fb>6WtgT'ab o Ttsa i:: {i. aU^W^coaijjh^^'JttSt 
flU^^-eabo/ctv^^ C i::i^#lf e)tL;g,o L;*^L. ^#:^w^if^'^bl=<^-^^tt^^ ifiWjJifflli 
9 < ^-So ^:OJ:^*^^<^)««iJt^t±, =e&*O0CT (OCDR- 
0CT25.t>'0FDR-0CTm:^) J; ;|,|/f^SI^}ijtLTv^>fev>o 

^ X. «m m/#<7)ii $ T-H) < SB^S- *0CDR-0CT T^SI^ ^-f^ ^"k. ffl'J^Bt 4' 

(^i#) Kmmnm<D^mir^mm mmm) ni^^mm (m+//m) icjt'<^L<:^^ 
OCDR-OCT i-ifc'^o F DR-ocTi'j;;& mmn^iti^Mx^^ ^ fl 

X^^^^m^mM (15 0msec) {iJtfficoi 9 ^^^^^tlH^l-tit CT+:9-tr^>^o ^ 
[0 0 14] 

2^^^<^) @ 6«,}±_h|B|iM^fil?fcL. tlJjhaffi^:^#SB^<^Wf®«Sm*^tlt3i- S OCT 

#:^c):^a=^iE< \^fzmmmmw^^^^-t^^h\z^^o 

[0 0 151 

(1) 4:i§§g<^^-<^¥g^ 
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4/ 



[0 0 161 

«O0CTT'}i. S LDTJ-'aiMi-^Emi^ (l&nti-VVh) iSM (CW^) i:m 

^^ti.xm^\ ocDR-ocTT•^±=p^^^•:^'->' (1219) ^> ofdr-octt-{± 
7u>v* (mil) ^«fl5gLTv^/co :^^m<Dm^wi^ mm^^wtrnzm^^^ 

(0 0 171 

{i'fe<> m^mm^i,zm^<^^m^miXM^x^^^irfn£B.^^o bp*)> ^o^'fkti:^ 
Miij^:'i>ot?*oT^)^v^ m^^k<Dtmmmm<Di^^x^ 

^<>xii^\^>o mm^m:A^-^xii^j:^^m^izii. mzmm(DmwMix^-<^mmi^m 
cy--'}:r.^m'izm-r^^m^mmtLxm< ^tii^x^:hi><Dx^^o i>j.±^-<fzti^ 

[0 0 181 

. OCDR-OCT i «9i^ii;g-eiiij^*wtg-e*)'So 

:$:i&§g-e{4, ^i^mzisif^^mfomM'^m^^ufz^^!^^ m2) -b-h 
li^v^o ^<7)/cJ62^^B^T'{±. mM-^j:tm^mmKx^x=i\:L-vy v=fmm.'!^^mm-r 

^^^^$,^0 ) o ^^^^^ >;vmKllll^<?)^mS'»:75*:^^*<^T?. «&5l^cOOFDR- 

^^astcov^-cii. mm<7)j^mMnzi^^^xm-ti>o ) o 

[0 0 191 

^^■r. tfz^^^^^m^^ftm^m^^^mmnBxitmM^^j:^mx'::t}^-iy-y vTrnt^ 
=i^i}'mmnm^j:<ox. mmwLf^<7^-Mi&iti!)^mx^^o ttz, :^^m^m^^xmm-^fi^ 

mm^BXit^ =Bfe^(OOFDR-OCTCO«|^r7fc¥:^|S]<^^5-^»«E«:^'ffc$-^S^R5E^)^^ 
[0 0 2 01 

(n) ^m.mm^im^Lfz^^ 
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5/ 



7 X 1 0-2 ;u m-Hjl±J.oai#t:5fc<^)JS?fcl&iii**l 3 G H z mTODTMS^5l^^e-e$) 
oT^ 3. 1 X 1 0-Vm-^J^T<7)«r^|!i5.o5 3 0 // s J^J.TOB#rBlFBlPi-e«=S:I5&S 

^m^-t^^tliZX^X. ijg-ftltfeS 0//mS.J>^ffi!l^l£Hl Omm*5ft'^Loo, 1mm/ 
#JJ)LTOiS$-Cili<^#<^m^**'5I«glc^:So fiP*>. ±ffil^-0#^t::J:tL{^, 1mm/ 

[0 0 2 1 1 

l!jS?):S-^t^8 0//m^#^fc*i)tCti. 8 0 /u m<^i^6*J^»tg^r t-f5l'(^Lr;fe;e>-'&tt 
tLidr^; lb J&v^o 2|cMllig^f±> f^tc^ife05^^^?!l 1 <^ [WM] Xi&^^ t^*)^ B^^M 
tgAZ{±. -«(^pI^tllS<7)ipl'^Wk hi-;2> i:Jil>T05S: (2) J: o TM^^n-S* i: «r 

j^tBLf^ (sij^jfctm^f^%^<^3;^'^:J^ ^;^5^^yt75^ ^j^coj^-^o mriwiCo ) o 

[0 0 2 2] 

A 7= 1^2^ (2) 

[0 0 2 3] 

(2) -i-ibifte^J^liltlS 0 A«m«:#;2)/^i6(7)mat LT. Br^^H<^iI(i:d^ 

r^fe^«o^^®H<^'t>i7&M . 7 X 1 o-2^m-H:i«±j ti^s^i-^o 

Af (^^'liS^ipi) <7)r^li{i:^<D^ (3) cDP#7&*^«9 5:o<^T% 1 0 mm<7)iiI^^H^5i 

rta*r3fc<^j^«iiii7&n 3GHzJ^).TORr««^ii^^«-e*oT 



[0 0 2 4] 
[^3] 



I 2cJln2 1 



[0 0 2 5] 

Jfeis, ^<D^ (3) #^#W^:fcit3 0p 4 6<D^ (2 2) =1:^?^ Lfc <7)tr^ ;5. o 
o-C*>^JRa^tL^o fiP*>^ NyQU i s toaSt-itLtf, ffi8^i£HLm{±>^cO^ (4) 



' o 



[0 0 2 6] 
[^4] 



[0 0 2 7] 
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6/ 



i<^^ (4) i!)^hiim^m.mi Omm^%^fztbK1.t. St^iSWPi^S. 1 X 1 G"" 
rs. 1 X 1 O-V m-^mT<^«FB^PSJ t^ffi^i-*o 

HI Omm^ltiS:Loo. 1 mm/l3^<^)3S$ -eft) < Ift^^i&fi^^Mtfe 8 O^mT'Sim^^ 

^m^v t-t^t. w^(D'mi i:: i ^ (o^it^m<:fzib kz-z^m m t » u m 

T<^^ (5) t^^-^iL^o 
[0 0 2 81 
[^5] 

t„^^ (5) 

[0 0 2 9] 
[1^6] 



Wk 
Ak 
[0 0 3 0] 

^o-C, ^ (5) 25. tF^ (6) ^y)nm(Dmm^&vh^\mm/ s(Dm^^m^-t^fz 

tb\iZ\±^ ?KM#NFF4F^Pg th{±5 3 0 s JiilTT'^tttLtfjfeib^tv^C: i::*^':»-55^^o 
vlWi. JL|2IS-<^^S<^)«^g# rs 3 0/z siy.TOPtF^^M-e«=SrPt^^l^-e]'5 

[0 0 3 1] 

7X10-2^ m-^]>X±.^'omWsit<Dm^WMi}'^ 1 3 G H z J^T(^ Rr^-&S5i&f&*MX-*) 
o-C. 3. 1 X 1 0-Vm-^JJ)lT<^?gcS5:FBl|iiB.o5 3 0 smTONpraraPit^m^^P^^ 
^^t ic-gj # £ pTtg 1- ^ ir^l!feg^l&^^« > i:: PIjSI" ;i> c: ii J; o T . 
8 0 ;u mS.^i*ifi0^liH 1 0 mm *?t^ Loo, 1 mm/j0?<^il$T-l& < IS;3p|-<^m^*W«g 

x$>^o tfz. ^ (2) (4) {i. m^^^y^^fzm^<D7.^i^ V )\^mmHm<D 

[0 0 3 2] 

^K^(^#ilJit]K**^^tL{f^ (2) ~ (6) IwJ^cj-Cii&Wt-^^^tL^o :S-^|g^<^ 

-?-tL-?i^-C4 O/tmJIslT • 1 0 Omm&.± • 3 mm/ s I^TT-ab^o b 
V^itfi, -?-tL-PtL2 0 /zmJJJ.T -10 0 Ommm± • 9 mm/ s J^JLT'C'^So tJ£oT. 

firfi(Dmmiz^^k.i^mmmmu JiiT<^®»9tc^-2>o 

[0 0 3 3] 



(a) ^i£j£**lmm/smTOli 
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7/ 



[0 0 3 41 



;iSili[r^1il-'Jil;'lS?i&<|ii(m^) 

vs si^^^^mmm) 


3. 1 xlO-*/im-'UlT 
13GHz JJIT 


3. 1 xlO-5jum-'JiiT 
1.3GHziaT 


3. 1 X 10-6 /im-' JUT 
130MH2JiLT 


4. 7xlO-2/im-»m± 


530;/siaT 


53.0/isiy.T 


5. 30/isJUT 


9.5x10-2jum-'lil± 


1 33 /i SUIT 


13.3jus)«JLT 


1.33/isJslT 


1.9x10-'/im-'Ul± 


33. l^sJslT 


3.3lA/sJslT 


0. 331//sJilT 



[0 0 3 5] 

«tS:i|ii1:«i-o 

m.m^mtm^&m^<om. s. i x i o-Vm~^mTi: i s ghz^t, s. 

1 X 1 0-5^m-H:J.TJ: 1. 3GHzmT> 3. 1 X 1 0" V m"^ J'^'P"^ 1 3 0 MH z Jil 
Tti. -?-tL^:J^vi8lJ5^^H. 1 Ommm_t. 1 0 OmmJili. 1 0 0 0 mmiik±iZtiBir ^ 
o ^/i> nr^tSi?gciPi<^'(lS. 4. 7 X 1 0-Vni-^m±> 9. 5 X 1 0 " ^ m-n:J.±, 1. 

9 X 1 0-^ m-n:J.±J±> ^mil^> 8 0 a/ mJKlT. 4 0 miJJLT, 2 0// mmTtC^tJSi- 

ci^T-. tP.ij^$EH;i»n 0 ommm-hii^jsi-^sa-^tcji, m^mm-^^±^i^&^^<^'^^M 

[0 0 3 6] 

(b) w^mm.t^zmm/ ^\>x-r(Di^^ 

m 1 4'0^^fe^^D#^P^^ 3 1 },z-tiUi!$i\^^o 
[0 0 3 7] 

(c) ft^i^JK3&*9mm/sJ^T<7)^'^ 

M 1 tfcD^^&m^O#^F^=Sr 9:0-0 1 tc-TtLtf^v^o 
10 0 3 81 

( d ) -.^ iz^yi L tziSim±^UMmmx'7^^Lmmm§^^ ^ 

n (Wx.{^. n=10> 50, 100, 200, 400, 800 
) m_hi:1-S^^l3t±, (a) ~ (c) },z^Lfzm.m}m^min^<0 1&rfiZirixit& 

10 0 3 9] 

T{±. 1 Oj^,&.±Tfmt L < . MlCli 5 0.^iJl±> 1 0 0,^CM±> 2 0 0^jy._L, 4 0 0 
.acJilL±. 8 0 0.^,}ik±T!)mt Lv^o 
[0 0 4 01 

(-) _tSB^T^h^ir7 7>ffflOnr^tfeS^IKI^^fi{±, ±IB (a) Xti t'lB 

r?fe^<7)nr^^a<^iifij m^^MJ 'S:^Liwic<±ffi (n) xfi (^^) r 
lE^o mm.'D'ss^mmms] ^^-r^iu^ML^^m^t^ ±u (n) x{± (^^) 

mfE#2 004-3097487 
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^-i^ : 8/ 



[0 0 4 1 1 

(2) 

mM-t ^^Wit. Hu iflim^w^ i:: i o T KM $ tt/c m—(r>im t m-(Ditm. * -&^fe■r ^ #■ 

. fIIB:S^tg*iSJ^ 1 mm/ s T'l^ L/^ll-<7)ffi^filB'BI^®Hcoitii=^mie?feMPi-e^ 
[0 0 4 2] 

ClCT-^S-MfgcDJ: t9$ft Lv^-fili, 4 0y«mjy>±X{±2 0 ;/mm±T**;i>o tTt. 
^aoi t9$ft Lv^^HJi, 1 0 OmmJi]L±X{i 1 0 0 OmmJil.JiT'ab^o JElw, 
^ri^^'i)il;gOJ; l^Sft Lv^teHJi. 3 mm/ s Xti 9 mm/ s tf^So 

tfc. jfeffc-r*iil5E,^.W^=Srn (^x.{f. n=10. 50, 100, 200, .400, 
8 0 0) &.±t-r^m^\^ii. mm^#^^*n^<^l J^Tl;:-rtL{f^v^o 
[0 0 4 31 

(3) :^^m(om=<o^m 

Jg.Lt:v^;S>o EP*>^ "ei^iIfSfi 100nm(Ak = 0. 261 ;c/m-^) «r0x> f&WLO^^ 
[0 0 4 41 

(4) 2^^wo^iao¥^ 

[0 0 4 51 

tLXii-7-^ > =p^tt- 1 V t?'- Ml^^th^*^ * o "=? y ji :^ r'-m=f 

[0 0 4 61 
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9/ 



[0 0 4 71 

<%m(D'Bmm i > 

i:-e-OfiWlli^3{'^'b«^$:lx-CV^-i>o "er^mpfefl^^e 3 10ir«ftl6H{il 5 3 3 
. 17-1574. 14 nm (Wk= 1. 0 7X1 O'^yum-M . Y)V(r>WiT&W^ 
i± 1 OMH zmT-Cab-l>o ^i^JKii 1 :^7-y -fMti y) l ju sX-^^). 40 Oi&^<^^S 
i^fo (tl£o-r, 1 J:^^-;' Oi&Wii 2 . 6 7 X 1 O'V m-e*;|)o ) o ^*iS 
i^l s/s t e pT-4 0 0^fe^O^S=S:^T^ <^"^. A^^^> (g|$:^|6]O.J^i;ov^T 
<DM^) <r>mmWmm. 4msX. 5 ©(TJAX^^V-CBJ^^^^ (A;^^^ >«rMi57S 

^ (2) ;e»-^b#6<j^l^«g***-&i:. 
A Z = 3 6 m 

t^j:^ (iSlIf^ 1.36 O^'^tfT'CO^S-^SItgJi 2 6 mX'^^o m^^ii^^<^^^iz^ 
]^Xh^o ) o fzhx.^im.Wlram/ sX^mi^fzhl^Xii. B 7. ^ ^ 1/ (Dm\z^f^ 

{taii. W^^mt-iJ^hW^n^P-^M^mmH ZmX^^ (3) #.^.) o ) o 
[0 0 4 81 

^'«S^^^^S3 1 ^-P>ffilt$tLfc^(±. ^-0*7'9 3 2JCJ:«3 9 0 : 1 0 

icj:oT7 0 : 3 0<7)»j^THt' 2^«ij^tL;s>o -^LT. vi d-e^s-fij^ tLyi^o— :^ (il 
: :^»J*J'^7 0%) \t-^-f7-^ 'fiJ^^-^^\^^ -9 3 4 tci:oTi|iJ5eM^-eab'5)|i^ 
^3 7 icS^O^n. |i^^3 lii^h(0^^%^ 5 {±#0^:t'/x'f *;V-iJ--^i^-f-^' 3 4 
J;o-C^=0 5t?-/9 3 8 ■ir-:f7-^iJJ\^^-^:i.V^-9 3 4 ^fijffl^^i t 

;a-7'x'f?!7;v-9--^i^-f-:5'3 4 tft^3 7 i:<^P^lw^lg:gnyij^jfc5 9 
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[0 0 7 7] 

tTt, «®H{i. ^Wmmi'i^^t^. ^ (4) i^H 1 3 Omm-e^ 

^ (^i3, S»ilii;6-'bW-»^^i^S!)^®H{± 1 3m-e*;i> (3) o ) o 

[0 0 7 8] 

«ft^l&^^«3 1 nftx-tLtfiv^ (#fi^jfc^ 7-8 0#t!i{±:^^) o ^<r>^^. mi 
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bik^o ti tK.^i^w^n'^ 9 mm/ BxmwiLtit 1.x m^wmizm.^(DWs <mmt 
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